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(54) OPTICAL DISK RECORDING METHOD CORRESPONDING TO BUFFER-UNDERRUN OF 
OPTICAL DISK DRIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To automatically deal with buffer-underrun and to effectively reuse 
its optical disk by setting a next address of the final recording data as a program start address 
of an optical disk and rerecording the re-transferred source data from the program start 



SOLUTION: A microcomputer decides first whether the optical disk is a reproducing exclusive 
type, or a CD-R or a CD-RW. When the disk while recording presently is the CD-R, the dummy 
data are recorded from a present recording position causing the buffer-underrun until an end of 
a present block address partially recorded. Then, the microcomputer outputs a buffer-underrun 
occurrence signal to a host computer, and records a next block address(NBA) on a TOC area 
on the disk as the program start address. Thus, the microcomputer buffers the re-transferred 
source data from the first to record from the NBA. 
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^mm^hymt. ^^^(^zi^tszt^nrnt-rhm 
(T^mmmmmx^^o z t ^"^WLt-thmim i x\± 2 

[000 1] 
[0002] 

'T4X9(r)'f-^mmt-ih>WM^f\.h\y-^yz-M^cr> 

^ x9 ^{z'f-^^ttwth'nm^z 

^JSCD (Compact Disc) •'^DVD (Digital Vide 
0 Disc, ggt^ti Digital Versatile Disc) (T)i.r>\Znr 

h . ^mmn'^x9<ryx o i>zytmmmmii^(^m^yjm 

i^it^ith^mt. ffi^-ft (phase change) ^ Xi^^ 
( C D - RW : CD-ReWritable) CO J; o lZMmttn<^^ 

^B^mi^zx-^x^it-ti^Rst^irm^^hirmt. cd 



-R (CD-Recordable) cr)J;:oiZ'^m-&mc0^m^m^-^ 

m^m^m/mmmzx-ox . m^^mm (-jec 
D) . -mmm (cd-r) . mmmm (cd-r 
w) i^zK^^fih. mtk^. mi-mmm (cd- 
r) ^ x^it-mts^r'-^^tmx^ . mmmm 

[0003] mit-mmBydtwmmm^ ^x9i. 
\iZ'f-9^^w.^hfz^\.z. "T-^i^^w^tmLxh 

h%-=f^X9Y^A^t^mk^tlh. tJlT, itT^X9 

[0004] x-^ieitiw^B^. mis^ytr^x^Y^^ 

^<~Vi-jU^yh^j,-i$^^j:t'co7iriXhay^^jL- 
9t^^nm't^'f'-i^i:^mLX^<-/yrlzSfmL. y< 

yyTi,z^^&<7)y'^9-/)^sfM^ti^t. Srm^ritz'f 

-i^^T^ X:^±i,zim^i>. Ztii±^ -mzTizXh::^ 

y\^^jL-i$^f)^^{^^ti^y'-9a^mt^mBE^<-/yrco 

^&i:i^tHzmt^t^f^Xhi>^ 

Tt^ X h =7 > - 5^ fSiM $ il ^ r - ^ ^ y - y y T t c 

m^^^mi^t. ^^-/yrf^zMm^tifzf-y^yey'^ 
x::^izmi'ti>mi^^mmzno . zcoxd^y'-yME 
mmi^m^ifZir^xh::3 yii'jL-^t^^co'f—^coi^m^- 
^mximm^tihzt^^hK^. y<-yyT^ 

l^isbSm^ fix V ^fz'f- 9 if^X tm^^ixX bmIB> < -y y 
Tif'^^hZtch^^-zy r ' Tyy-yy (buffer under 

run) t^^z-oXL^o . ^fz.^<-/yT-Tyy—^ 
yii^^Xhr3y\z'^-ycOy'-9im5M^J: 0 Vy^X' 

coy'-is^Mmmmt^m^i^iz i^mzh. 

[000 5] ZCO^o^^^-yXr • TV^-^^CO^ 
WmXhhyi'^xhz2y}z'a.-9^^h(r>^^-9&mcr>^m 

co^mim (multi-tasking) ^MiM^ tlZ^mt i> . 
[0 0 06] CD-RX(iCD-RW_htCx — r^'^ieit 

^^mzWi^Ltzy-^-y y T • Tyy-yytf<^Th 
t. Yy^yit^^xhay\^j.—i^^<^yyT-Tyy 

-yy^m^^m:hL. immi^'^^m^h. K^-f 

l^^ti/zr'-^^m^coimy^-^yhirZ'^ 
hitX -^mi^z^MRX/x 9 yy^}V\^X^ ^ X9 kXz 

im^^fzifb. v^'.y;7r • ryy-yytm^^hm 
Yy-^ rimmzim-t^'f-ipcoiEm^x^iimm 

<^v-x'f'~9f)^^&m^^^m^tifzs^-i^coiiLm^wm 

LXiXcO^mf-y^i^mLXij. f ^ X9 Isnn'-^ 
%^%^%X^\X^'f—9l^^^m. (blank space) if^^ 

<ry^^%'f-9%mm^^^y-tt-^t.X e> . 
[ 0 0 0 7 ] fi^L?t:i: a Cc, ir-9%mm^mz)\^y 
yr • T>'^-^V^^'^-^^^. CD-RWrJig^JJ 

-r- t^mm. \izmB.^t-~- 
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[0008] 

r ' ryr-yy^^. im^^ ^ ^^mznm 

[0009] 

r y^- y yizMmLfzyty' a X9tm-^'mzi5\^x . 

CD-Rcry^^^ )^-jyr • ryy—yyif^^-f 

LfzTVUX^^r'^ X^cOTXJifyJ:.mibTYUXt 
m^^i>. }9:\^T^>xh^y\:::a.-9i,zj<-/yT • ry 
r-yy^m'^i:ttitiL. 7f^xhz2y}i'jL-9t^^9t 

^ x^ vy>( yizv-x^-^irmr^-th. m^m 

^tlhV-XT-9^y"u^yJ:.mitkTVUX^-^Wti 
[00 10] 

m^mimm^mmL-:>-:>mmf^zm.m'th. =5ri>. mm 
4'. m-^^m&mmRx/^'i^t.zii. ^m^mom—^^ 

[ 0 0 1 1 ] LT. arc^mPMTi^. ft»W=5r#^^ 

mti^^Lx^'^i>^K citi(^zm^tii>zt^<^^mim 
mx^^ztit. ^^m^j^mxm'^co^m^^-r^^iz 
itsmxh^. ^fz. mm^^mmtmifZr>\^xim'E 

[0 0 12] mi^i^^mmm^ixhyty' ^ x::^ vy 

X\t. *e-y^r^yr2 0(CJ:-oT3tx^x^ 1 otcts 

mnm^ixtir>. %m^fifz\mtm^^tih. 

y^TyT20t,tmB'^-i^lS{zX-yX^^ix. it 

"f^x^ 1 Q<r>nWih^^{z'^m^h. 

[0 0 13] 3tl:^^y^r-xr2 0<i^f*:U— r^Stff 

2 3. ^^(n\^yx^ f\—y^^)X2^2.i^ Vy-/^y 

^=7>f ;P2 1 a. mJ^yi^-f3XZi>{)V2 1 b. Tt^ffi 

S2 3(i7-'-:S^ieilfflU^y^cOU-1ftr-ASrai:^L. 
Z(r>]y—^\L'-Mt)\—yy'^)XJ^H):,\yyx^W^ 

xitf iX9\o(mmth^m\zi^^fth. 

l/-1f3^ffiS2 3(ir-^S^K/^<7) 

1 0£7)T-:?'ifi{iM7S?>i^^st$n.r>'N->^r»jXA2 

l^W^im.'A^23\iZX'n^fth. W-if%SS2 3 



ffitS2 3c7)ai:^l^©Jfl5-r^. 

[00 14]7t^fliS25ii. 3\:x>r^^l Ot-hK^ 

LT^iaJS^tilig^ (Radio Frequecy amplifier) 3 0tC 
EPJdL. ^SifS?tMi(igP3 0(i7fe^i±5S2 5;:;-^>EnJp^ii 

t/^;2A?:lSO^»^^T&?ggJgL7t:fi^^fi^3jn.^gP3 6 
tcEpSn-r^, t/c. igi^J6tii|gS53 0ii::7:r-^^-t^- 

^X^— ( F E : Focus Error Signal ) ^ h 7 -/^ 
:^^X^— fi^ (TE : Tracking Error Signal) 
^'*f-4^fi^*[liiSP3 2tcEPjD'r^o 

3 2 amiie^f— ;Kfi-^(c^o% ^T#-^-;fCc07t:i?^£7)$iJffii 
fi-^Sr-»f->1<igligg3 4tcEPJaL. -»^-;f'igi!jSC3 4(i: 

Haie'9--4^$*Jfflifi-^(cjcE t T mrieTt tr -y 7 r -y r 2 o 

^^-;<?;^r7>f ;U2 1 ht h y ^yi^a ^ jU2 1 
X/^m^^- 9 1 8 tziftf^m^ mVith . 

[0 0 15] x\:yY)V^-9WmU \ A\t. ft 
et-i^m\^fihwmm^iz^^\:.xx'^yY 
2^nm\^xitf ^ x9 \ (^if'mmm, (c 

LV : Constant Linear Velocity) , Xii^J^i^Jg (C 
AV : Constant Angular Velocity) "C[hISk'?''S> i o\iZ 

[0016] fi^«!l^gP3 6(i. mWi^W^^3 Ot^h 

-Xi^4 4S:jiLT^fiU. ^cO^fif-'-^^ldUb-r^ 

[00 17] ^>':5':7x-;^^4 4<i. ;i^;^M7>-b'^ 
Yy ^y}:.<7m^z{^^ixh^Wmm^h^- 

9^^y9y x.-X'th. -yj. mi^^v ssiiiE^ 

mm^ 3 6 Ox- ^ V -y 7 r fflXiix ^ -iTIEffl;^ ^ U 
^Lrmv^^il. ll2><^'J4 6ii>f >:5^:7x-XgP4 

4 i7)x-5^yN'.y y r fflX«i:x^-|TiEffl^ ^ 'J t LT^ 
v^i^ix^. Ha3*L/c>'N'-y:7r • Tyy—yyii. 7^x^ 

nvb-^-^Tij^^ieii-r-s-r-^^rfsjM-r^B^, frfiei^ 

2;<^ U4 6(DJ<-/yrf)-^^irZ^-^X^^^Zti, 
[00 18] --n. -e^r7V4 0ii. #atS^^^T3/c 

hRAUtX'm^^flhP^^'J A 2\^zm^^fiXYy^ 

[00 19] ZCOXotcmm.'k^^hytr' X9 Yy4 
X\t. *J^B3c7)l^St::J:-^T^<-y7r - Ty y-y>^\,z 
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It. 3omix\ T-nmmmi^z'fisbnm^ixtz^ 
f x9 io<^mm^zm:'ox . CD-Ki^zn^hmm 

tC. -r^ a>'4 Oii. ^-TAT I P (Absolutely Time I 
n Pregroov) r— ^^>'C D - RSO^C D - RWC7);?^(c:?? 
^E-r^WlCSeLT. KfieT^xV^;?^ 1 ot^^^m 

<7)f^. -r-f 0(i^^-yy;U (wobble) 

l)/SjSS:t3^^V^TH?iE3tT'>rX^ 1 0;^?>'CD-R;5?\ 
^VMiCD-RW;^-^^JSfT-r'S>o .1^0^ -y ^/H^. 3t 
^ r 'y T2 0 <7>lx-if b'— y^—t}7.t^^ ic^v^ 
Mzmh^^{ZVy-/^(7^^^mZJBWL^fL. ^->X^ 
-y y/i.'^^i^^^^-f-^igS^^ffll^T h ^ ^y ^iififS-^ 
^t::^TX^o CD-RX{iCD-RW{i. e.^y.. 

(^zx-oxmmmm^tihtzisb. m^^'f-i^^tm^m 

co^fSfXI,± Vy-/9 ^^Wf^^X^h ^it^ 
'thfz.mz^^-/^)Vtm^^fvr:^^ . zco^is-yr 

M±c D - R h c D - Rwx^m(^zmm.^rii> , 

[0022] ^(^J: 0 ^WBfSmtcS-^v^rv-^ 3 >4 
0{iS=5r^Sr^Tv\'v:^r ■ T>r-yyLzMm^h. 
3^ttie^*^0x>f X^?i?<CD-Rc7)J^<i. 5 2gPgtc 
jl*TL-C>'N'y7T • Tyi$^-yycr>^Ltim^(^Mm 

iim-^u^mzmk^tij:im^ya -,9t k p aco*i 

h^'^t.xy^-y'-9^imcth.^d^\^X\ 54S®r 
;fv;7,hr7>'ejL-^(c:yN' y:7r • rVrJ^-^V^fi^ 
^ai:^3L. 5 6S^T\ x>f X:?^±cOTOC (Table of 
Content) ^mz^^<n^X2 y^T^X^T. (NBA: Next 
Block Address) ^rTo^^^^T H UXh LTIEIi 

[0023] -r-^IBIi^^-i^iim^cOyO'y^mflr 

yr ' Tyy-yy^^m^^—9%^^m±i-th>U%^ 
^^zm^^fd-cMlEcn^u -/9r K U'Xcr)*^;b 0 ^T^a 

f^^tjfifgL^'vrT'D-y^r KUX (ip-^N B A ) >JeS 



^ > (lead-in) ^ISi: hmtrLhTOCm.mzmtV y 

spec (specification) ^j:hLCryXo^j:hy y 9 
mmRmm^iXfzy'-99^ h/U (Xii:7r>r/U) <7) 

7:r-V'y h^^^^JEJiT-i^. <li?0>^^-v.y b(cj;'>rx 

nBA^my^T\^uxtLxtm'tht. ¥y^y"\±m 
N B At^c^y'-^trnxitn^mf^^'^ o . 

[0024] ^<7)m. 6 Ogpgr^^^ev K;U^-^ 1 2 
:^hziy\^zL-St^^B,m^tirz^m^Mfz^y'-9S.X 

>'< y:7r • Tyy-yy(n^i:mAM\L^hrzi!bX^ 
h.<X^^X\ e2fmT^^^hay\::^-~9t^hy'—9 

m^m^tifzt^t-^mm'th. zco^. 7^x^=7>t- 
:^-9\±v-xy'-9^mm^c^^x/mm'h. x-^ 

[0 02 5] m^Lfz^<-/yT • r ^ ^cc^j^dL 
/-CD-R<7)x-:^llfBii:^r«(i:. >'<'y^r ■ Ty^- 

[00 26] —yj. 3^^E3tx>f X^;^^CD-RWcOit^ 
(i. 5 0S©;5;>i^5 8g©tCiitT'r-S., 5 8SPa^T\ v 
^r7y4 0(ilElfiSf^^*BfL. h3>'b'^-:?'tc 
^N'-y^r • ry^'-yy^m^irtati^^. ^<^^k. 

f^(iCD-Ri: (SILT'S)*}. 6 4gpg"C-(iy-;^-r-:^ 
[002 7] CD-RWtCx-^^lliS^^-S,ic 

o xmztm^ixfz'f- 9 i: m^-r ^ i^m^<m^ ^ 

;U (erasure level) <rfU—*f\z—M.^fmi'thZtiZ 

X->X^j:^ti^. l^-ifai:^^^;!^. ED^ff$giSI*fflu 

i.zm-:^^^fzm^^^9~yi^t^j>^comjT^o . mti^. 

1 9 9 0^7^3 B#7i^Sl*#ilF#^l^4 9 3 9 7 1 7-^ 
(^^ : "METHOD AND APPARATUS FOR ERASINGAND RECOR 

DING INFORMATION USING THREE POWER LEVEL". 

#:Ohnoeiji) izm^^tiX^^h . ZCOJio^tmy" 

-9com^imi±. 6 4^f^xT-9^wim^hmz 
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